Background: Medical malpractice lawsuits contribute directly and indirectly to the cost of healthcare in the United States. Reducing medical malpractice claims represents an often unrecognized opportunity for improving both the quality and affordability of healthcare. Objectives: The aim of this study was to better understand variables of the informed consent process that may contribute to reducing malpractice claims in plastic surgery. Methods: A prospective multiple choice questionnaire was distributed via email to all of the 1694 members of the American Society for Aesthetic Plastic Surgery (ASAPS) to evaluate attitudes and practices of informed consent in relation to medical malpractice. Results: A total of 129 questionnaires obtained from plastic surgeons were eligible for analysis (response rate 7.6%). Respondents who provided procedure-specific brochures to their patients were significantly less likely to be sued for medical malpractice (P = 0.004) than those who did not. Plastic surgeons that participated in malpractice carrier-required courses on avoiding medical malpractice litigation had a similarly significantly reduced likelihood of lawsuits. (P = 0.04) Conclusions: Variables that may reduce malpractice claims, and thereby both improve the quality and affordability of healthcare, include: (1) the use of procedure-specific patient education brochures; and (2) physician participation in malpractice insurance carrier-required courses. These findings should be of interest to physicians, hospitals, and insurance companies.
a surgical procedure. The Joint Commission on Accreditation of Healthcare Organizations (The Joint Commission), in its online publication conveyed the following with regard to informed consent: "stated simply, informed consent in medical care is a process of communication between a clinician and a patient that results in the patient's authorization or agreement to undergo a specific medical intervention. In addition to the process of communicating to their patients, clinicians are concerned with obtaining the evidence of consent that serves to document their legal and ethical responsibility." 4 This document also states that the root cause of serious adverse events is most frequently due to communication issues between physicians and patients.
Unfortunately, many physicians continue to believe that their signature, along with that of their patient, on a "boiler plate" consent form is sufficient to mitigate against the possibility of litigation. In fact, a patient's perception of poor physician communication contributes considerably to his or her decision to file a malpractice lawsuit, regardless of whether true negligence has occurred. [5] [6] [7] Of critical importance is the communication that occurs during the informed consent process, which remains a current issue in surgery. 8 Even when physicians make an effort to ensure full comprehension of the risks and benefits of a certain procedure, patients may not understand or retain the information. 9 There have been many proposed solutions to this problem, including providing procedure-specific educational brochures to improve patient comprehension. 10 Although miscommunication during informed consent is usually not the primary cause of medical malpractice, it still remains a significant secondary and contributory cause of these lawsuits. 7, [11] [12] [13] As a result, there has been a growing interest in determining which factors of the informed consent process may contribute to an increased risk of surgical malpractice claims. Informed consent for aesthetic plastic surgery procedures is an area of particular complexity, especially considering the growing popularity of aesthetic procedures and the consequent proliferation of misinformation on the subject.
Our study undertook to determine factors that might help to reduce the incidence of medical malpractice claims in plastic surgery. Physicians were surveyed on their attitudes and personal practices regarding their informed consent process with patients, as well as their experiences with malpractice lawsuits during their career.
METHODS

Questionnaire
The study was approved by the Institutional Review Board at the University of the Arizona College of Medicine in Phoenix, AZ. An email with an online questionnaire link via Qualtrics (Seattle, WA), was developed by the authors and distributed to the 1694 plastic surgeons of the American Society for Aesthetic Plastic Surgery (ASAPS) in the United States on May 9, 2017. The anonymous questionnaire was sent only once, with no reminder notices. Preliminary statistics were tabulated about one month after the last respondent information was received. The online questionnaire contained 20 multiple choice questions, 2 Likert scale questions, and 1 free response question (Appendix A, available online as Supplementary Material at www. aestheticsurgeryjournal.com).
Questions addressed demographic information, physician attitudes towards informed consent, personal informed consent practices when interfacing with patients, and exposure to malpractice-related courses. Additionally, if participants responded that they had been named as a defendant in a medical malpractice lawsuit, they were asked how many times, the reason for the lawsuit, and what percentages were filed for cosmetic procedures.
Statistical Analysis
Demographic and physician characteristics of surgeons who experienced medical malpractice claims and those who did not were assessed using means, standard deviations for continuous variables and frequencies, and proportions for categorical variables. Univariate logistic regression was implemented to report odds ratios and 95% confidence intervals (CI) to ascertain the independent associations between physician characteristics and the prevalence of medical malpractice. All covariates with P-values of <0.20 were entered into a second model followed by a backwards variable selection to ascertain which variables best predict malpractice prevalence. Results of the backwards variable selection were reported using a stepwise modeling scheme. Model 1 shows the univariate odds ratio of the selected predictors. Model 2 indicates multiple logistic regression adjusting for all other covariates ascertained via the variable selection as well as further adjustments of potential confounding. Confounders were labeled as covariates that changed the original unadjusted point estimate by ≥10%. Thus gender, years of practice, obtaining informed consent status, and nonaesthetic informed consent were added to the final model. Finally, multiple logistic regression was conducted to ascertain separate associations between covariates with regard to informed consent with medical malpractice prevalence. As noted, each covariate reports odds ratios and 95% CI after adjusting for potential confounders. All P-values were 2-sided and P < 0.05 was considered statistically significant. All statistical analyses were performed using STATA Version 14 (College Station, TX). 
RESULTS
Incomplete questionnaires were excluded from the study (n = 17). A total of 129 questionnaires were eligible for analysis, representing a 7.6% response rate (129/1694). The majority of participants were male (89%). Of the 129 respondents, 88 (68%) reported that they had been named as a defendant in medical malpractice at some point in their career. Consistent with the demographic that completed the questionnaires, 92.1% of those involved in medical malpractice claims were male (Table 1) . Nearly all respondents who had no experience with medical malpractice lawsuits reported that they provide procedure-specific brochures to their patients (97.6%), compared to 76.1% of those who had been named as a defendant. The use of procedure-specific brochures was associated with a significant reduction in the likelihood of being sued (OR [95% CI] = 0.02 [0.002, 0.29]; P = 0.004) ( Table 2) . It is notable, however, that only 50% of respondents who provide educational brochures follow up to determine that the patient has read and understood them prior to surgery (Table 3) . Additionally, 54% of the physicians who reported that they provide brochures have been in practice for 25 years or longer.
Nearly all respondents had malpractice insurance (97.7%), but only 44.2% of respondents had malpractice carriers that required the insured to take periodic educational courses on avoiding malpractice litigation. The majority of these courses did not provide content on informed consent. Table 3 indicates that respondents whose insurance providers required periodic educational courses were less likely to be sued (OR [95% CI] = 0.40 [0.17, 0.96]; P = 0.04).
Of responding ASAPS members, eighty-two percent reported that at least half of their practice is aesthetic. The longer individuals were in practice, the more likely they were to have the majority of their practice dedicated to aesthetic surgery and the more likely they were to have more cosmetic-related lawsuits. The results indicated that if a surgeon's practice involved more than 75% cosmetic procedures, the individual was 2.5 times more likely to have the preponderance of their lawsuits described as aesthetic in nature (Table 4) .
The majority of respondents believe that it is best to inform patients in great detail regarding their condition and the treatment discussed. When asked if revealing too much information about risks and complications might unnecessarily frighten patients to the extent they did not have surgery or a particular treatment, those who indicated that they "strongly disagree" were much less likely to be sued than those who indicated that they "disagree." Three quarters of respondents provide what they believe to be sufficient information to comprise informed consent at the time of the consultation. Eighty-seven percent reported that they review informed consent information with a patient immediately prior to surgery (Table 3) . Most respondents (86.1%) inform patients of the possible consequences of refusing treatment for nonaesthetic procedures. Of the respondents, 98.5% inform their patients of alternative treatments. The vast majority (90%) of responding surgeons use procedure-specific surgical consent forms. Three quarters of respondents use consent forms from professional associations and 71% give informed consent forms (in addition to, or instead of, brochures) to the patient to take home. After multivariate analysis, none of the variables in this paragraph had a significant impact on the rate of being sued.
DISCUSSION
The aim of this study was to investigate certain factors that might contribute to medical malpractice lawsuits in plastic surgery, in the hope that these factors could be appropriately addressed to reduce the incidence of such lawsuits. The cost of mitigating medical malpractice lawsuits continues to increase over time, with insurance carriers and others in the United States spending nearly 4 billion dollars on these payouts in 2016. 14 Perhaps even more alarming is the fact that this estimate does not include the other costly aspects of medical liability such as malpractice insurance. Although specialties such as neurosurgery and cardiothoracic surgery top the list of most likely to be sued, plastic surgeons have a higher lifetime risk of malpractice litigation compared to physicians in most other specialties. 15 Our findings support this conclusion; nearly three quarters of the respondents in this study had been named as a defendant in at least one malpractice lawsuit. The majority of plastic surgery malpractice cases involve issues of poor cosmetic result, excessive scarring, or lack of informed consent. 12, 16 At least one study suggests that most malpractice claims in cosmetic plastic surgery are the consequence of inadequate patient selection and physician-patient communication rather than technical faults. 17 Considering the important role that informed consent appears to play in a patient's decision to file a malpractice lawsuit, there has been considerable interest in educational materials for improving physician-patient communication during this process. Numerous studies have evaluated patient-education materials. Elements of written materials that were cited as being important include "readability" (ie, the manner in which the material is presented being appropriate to the cohort demographic). [18] [19] [20] Photographs and diagrams have been shown to help the patient better understand the material being presented. 21 Other studies have confirmed that patients provided with written educational material prior to surgery were more likely to recall its content as opposed to those who were given the same information orally. 10, 22 The results of the present study suggest that physicians who utilize procedure-specific brochures have a significantly reduced risk of medical malpractice suits. Interestingly, half of the respondents who provide educational brochures reported that they do not follow up with their patients to determine if they read and understood the information. In spite of this, these results suggest an important role for procedure-specific brochures in the informed consent process. As might be expected, the vast majority of survey participants had malpractice insurance. Less than half of respondents had malpractice carriers that offered periodic educational courses on avoiding malpractice litigation, and the majority of these courses did not provide content on informed consent. However, it should be noted that physicians whose insurance companies provided educational courses were less likely to be sued. These results suggest that further benefits might be derived if malpractice insurance carriers were to implement required periodic courses on informed consent's role in avoiding malpractice lawsuits.
The gender ratio of respondents is proportionate to the gender ratio of ASAPS' US membership. The gender distribution of those involved in medical malpractice lawsuits was very similar to the gender makeup of those who participated in the study. The majority of respondents reported that their practice consists of at least half aesthetic procedures. Interestingly, the results indicated that surgeons who perform a higher proportion of cosmetic procedures were 2.5 times more likely to be involved in cosmetic related malpractice lawsuits. Additionally, the longer the individual was in practice, the more likely he/ she was of having malpractice lawsuits involving cosmetic procedures. However, this result may simply reflect the expected trend of having more lawsuits over a longer period of being in practice. The chances of having at least one negative outcome or unhappy patient are much higher when comparing a surgeon who has performed thousands of cases to a younger surgeon in practice only a few years.
When examining attitudes towards disclosure, the majority of respondents believe that it is best to inform the patient in great detail regarding their condition and the recommended treatment. Lawsuits were distributed almost equally between those who agreed with this statement and those who did not, and there was no significant difference between those who agreed vs strongly agreed. Physicians were also asked on a Likert scale ranging from "strongly disagree" to "strongly agree" whether revealing too much information about risks and complications of a procedure unnecessarily scares patients out of surgery. Those who were more agreeable with the statement might be less forthcoming with their patients in terms of disclosure. Interestingly, those who simply disagreed with this statement were, in fact, more likely to be sued than those who strongly disagreed.
The majority of participants provide what they believe to be sufficient information to comprise an informed consent at the time of consultation, and most of the respondents again review the information with the patient just prior to surgery. Surprisingly, the study revealed that those who reviewed the presurgical written informed consent with their patients just prior to surgery were significantly more likely to be sued than those who did not. The study failed to segregate those cohorts who only reviewed the written consent form immediately preoperatively from those who reviewed the form both preoperatively and at the time of consultation. It is not possible to determine what effect this had on the finding. Most of the respondents inform patients of the possible consequences of refusing treatment for nonaesthetic procedures, with a nonsignificant trend of a higher percentage of those who had been sued answering "yes" to this question compared to those who had not.
It did not appear that the source of informed consent forms, the use of procedure-specific consent forms (as opposed to more generic forms), or providing additional copies for the patient to take home to review prior to surgery were significant factors in malpractice claims.
These findings may be of interest to the practitioner making decisions regarding the type of consent form to use as well as whether to provide patients with a consent form to take home with them prior to surgery. However, regardless of what the survey indicated, there appears to be no downside to providing this information to the patient, especially if specifically requested. Similarly, where the surgery is performed (office, hospital, accredited surgical facility) does not seem to impact the likelihood of being involved in a medical malpractice lawsuit. The implication of this finding may be that plastic surgeons generally are utilizing the appropriate venue for each particular patient as well as for the specific procedure, or procedures, being performed.
One of the primary limitations of this analysis is the small sample size of our cohort, thus leading toward type 2 errors (false negative). Second, the survey may be skewed by the fact that those who have been previously litigated may have more of a vested interest in taking the survey. Despite the voluntary and anonymous nature of this questionnaire, reporting bias may have influenced the results. Neither the mean age nor the age range of respondents was requested in the original survey. However, the authors have addressed a seemingly more important issue than "age," that is, how long the respondents have been in practice.
Additionally, the survey did not attempt to determine if brochures provided by any particular professional organization, or those published by an outside source, were more effective in reducing malpractice claims. Additional studies are needed to determine if these results can be extrapolated to non-ASAPS plastic surgeons as well as other surgical specialties and patient populations.
CONCLUSIONS
Reduction of malpractice lawsuits remains an important issue in medicine, especially in the area of plastic surgery. Based upon the results of this limited study, providing procedure-specific educational brochures to patients is a significant factor in reducing malpractice claims against plastic surgeons. Additionally, there seems to be a role for periodic courses on avoiding medical malpractice suits, provided by malpractice insurance companies. Improvements in these areas may help to significantly reduce medical malpractice lawsuits. Clearly, patient litigation involving aesthetic plastic surgeons is a complex issue. While it would be naïve to assume that these two factors (brochures and malpractice carrier teaching courses) are a panacea for this problem, this study nevertheless identifies them as important to reducing medical malpractice claims.
